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The crucial aim of this paper is to investigate, in a generational perspective, the effects of specific dimensions of human 
capital on individuals earnings and earnings differentials across a selected set of six developed economies of Western 
Europe with structural differences in their formal education systems and, more generally, in their institutional frame-
works. In a cross-country comparison, we intend to inspect how formal education and work experience stand for critical 
predictors of inequality between and within earner-groups and/or educational groups. In this light, the role of family 
background on individuals’ earnings in relation to the two main occupational status (i.e., wage-employment rather than 
self-employment) and, in particular, the impact of parental education and abilities on children’s human capital are ar-
gued as well. In order to look into the critical determinants of intergenerational im-mobility, in terms of educational and 
employment decision-making process, and to what extent they vary across countries, two-stage structural probit models 
with quantile regressions in the second stage are estimated. As we expect that individual earnings also depend on a 
range of personal and structural factors and on the family background as well, a set of human capital earnings equations, 
based on extensions of Mincer models, are estimated by the main employment status. Microdata come from EU-SILC 
survey, the main new reference source for comparative statistics at European level, which also detects a set of retro-
spective parental information allowing  to account for potential generational changes over time. Briefly, empirical re-
sults are interesting, taken as a whole. Although not a few determinants appear to be relatively similar across countries, 
wider national-specific differentials are drawn. Most of all, it emerges how each component of human capital differ-
ently affects individuals’ earnings and earnings inequality across European countries and, most importantly, how this 
impact differs along the whole earnings distributions. Also, quite dissimilar patterns of influence of family-specific 
background on children’s outcomes across countries is sketched.  
 
 
1.  Background and Introduction  
Since the 1990s most of developing and developed countries have been experimenting the contro-
versial effects of globalisation defined as external opening and increased roles of markets domesti-
cally. Though the impact of globalisation is quite unsatisfactory in lowering income inequalities and 
poverty levels in developing countries (or even negligible in less-developed economies), it results in 
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a divisive debate for developed societies so far. Actually, the economic dimension of globalisation 
is often regarded as one of the culprits of increasing income inequality in several developed coun-
tries (Pereira and Martins, 2000; Dreher and Gaston, 2008) so much that both researchers and pol-
icy-makers have constantly been emphasizing “the importance of education as a determinant of 
long-run growth in a knowledge-based economy” (OECD, 1997). Thus, policies aimed at improv-
ing average education levels in a country are expected to reduce earnings inequalities by increasing 
the proportion of high-remunerated workers, although, as highlighted by Budrìa and Pereira (2009), 
the final impacts on overall inequality are frequently unclear and ambiguous. However, priority has 
to be given to human capital investments in order to address “the needs of those whose knowledge 
and skills are insufficient for full participation in the knowledge-based economy” (OECD, 1996).  
Away back in 1962, Becker already stressed how the human capital – in terms of knowledge, skills, 
competences and other attributes embodied in individuals that are relevant to economic activity – 
significantly influences the future potential earnings. In other words, individual income depends on 
productivity levels which, in turn, depend on the knowledge, skills and abilities necessary to per-
form the job (Gokcekus and Muedin, 2008) and on the different ways in which they are nurtured 
and combined. Starting from the seminal works by Mincer (1958; 1962; 1974) and Becker (1962; 
1964; 1967), a great deal of researchers (Willis and Rosen, 1979; Behrman and Birdsall, 1983; Card 
and Krueger, 1992) – conscious of the fact that disparities in earnings reflect differences in produc-
tivity due to dissimilar educational or other measurable/unmeasurable skill levels – has widely 
delved into theories and approaches of human capital in the attempt at getting more accurate con-
ceptual frameworks and methodological strategies in estimating the effects of several individual 
dimensions and social settings on rates of return to education. In other words, several scholars have 
recognized over time the heterogeneous and dynamic nature of human capital, regarded as accu-
mulation and interaction of more intangible assets with the capacity to support or enhance produc-
tivity and employability. In this light, the formal education at different levels (i.e., early childhood, 
school-based compulsory education, post-compulsory and tertiary education, etc.), the non-formal 
enterprise-based training (or public labour market training) and the experience acquired in working 
life are certainly the most relevant and explored life-wide settings to human capital formation.  
In addition, we believe that the large amount of learning that takes place in some more informal en-
vironments of families or, more generally, communities can not be neglected in the field of human 
capital. Indeed, several economists and sociologists (Atkinson et al., 1983; Björklund and Jäntti, 
1997; Breen and Goldthorpe, 2001; Erikson and Goldthorpe, 2002; Mazumder, 2005) agree with the 
idea that the family of origin, considered as a channel through which values and orientations can be 
passed on to individuals, plays a crucial role for understanding intergenerational transmission of ad-
vantages and/or disadvantages. In other words, learning and preparation for learning, that is nur-
tured within the family and early child care settings, may provide an important basis for future ac-
quisition of human capital. As they say, cultural and human capital, in terms of knowledge, abilities, 
skills and talents, if transmitted across generations, may enhance the offspring’s ability to perform 
specific tasks (Becker, 1991; Foley, 2006; Jaeger and Holm, 2007). We believe that as an easier ac-
cess to parents’ financial and material resources may relax capital market constraints, so a privi-
leged chance to inherit human knowledge, competence and experience might characterize children’s 
abilities (Dunn and Holtz-Eakin, 2000) and possibly affect their occupational decision-making 
process (Castellano and Punzo, 2010). As a result, ties and interaction dynamics, operating in dif-
ferent spheres of the same family, in terms of time, efforts and resources that parents invest in their 
children (Coleman, 1990), or of neighbourhood and society at large (Allen, 2000), matter in a gen-
erational perspective as well. In particular, Lang and Ruud (1986), Altonji and Dunn (1996), 
Ashenfelter and Zimmerman (1997) have been amongst the pioneers to deepen the role of family 
background in the human capital function and to give some empirical evidence on economic rates 
of return to education. Briefly, in a household context, parents spread principles, ideals, resources 
and different forms of capital to their offspring, though the mechanisms of transmission strongly   3
vary over family components and, even more so, across countries where structural and institutional 
differences exist. As stressed by OECD (1997), the degree to which settings of different types en-
courage the creation of human capital also largely depends on specific features of each country (i.e., 
ways in which formal education and training are organised) as well as on internal demand for skills 
and, so, on peculiarities of national labour markets. Consequently, analysing the parental influence 
on children’s future opportunities becomes rather complex in a cross-country perspective. 
In this light, the crucial aim of our work is to investigate, in a generational perspective, the effects 
of some measurable dimensions of human capital (i.e., education, health, labour experience) on in-
dividual earnings and employment decision-making process across a selected set of six developed 
economies of Western Europe (i.e., Germany, Denmark, Spain, France, Italy and United Kingdom) 
with structural differences in their formal educational systems and, more generally, in their institu-
tional frameworks. In a cross-country comparison, we are set to inspect how formal education and 
work experience stand for critical predictors of inequality between and within earner-groups and/or 
educational groups. The role of family background on individuals’ earnings in relation to the two 
main occupational status (i.e., wage-employment rather than self-employment) and, in particular, 
the impact of parental education and abilities on children’s human capital (i.e., orienting their 
schooling or employment opportunities) are widely argued as well.   
 
2.  EU-SILC as a comparable European data source. A harmonized assessment of education  
Our analysis draws upon the 2005 European-Union Survey on Income and Living Conditions (EU-
SILC), the main current reference source for timely, comparable and multidimensional statistics on 
a substantial range of socio-economic topics both at household and individual level. EU-SILC pro-
ject is coordinated by Eurostat and it has been developed on the experience of the pioneer ECHP, 
with a similar in scope and content, as a flexible comparable instrument across European countries
1. 
In the EU-SILC project, international comparability is assured by a common framework which de-
fines, among other things, a harmonised set of primary and secondary target variables, a recom-
mended design for implementing the survey in each EU member country, common guidelines and 
procedures for imputation and weighting, universal concepts and classifications. However, flexibil-
ity in EU-SILC implementation at a country level, especially in data sources, is also guaranteed in 
order to anchor the survey in each National Statistical System.  
In this work, we refer to wave 2005 – the second one from the first launch of the EU-SILC project, 
carried out in 26 European countries (all Member States, except for Bulgaria, Malta and Romania, 
plus Island and Norway), since it includes the special module “Intergenerational transmission of 
poverty” which collects parental information for each respondent aged over 24 and less than 66 
years during his/her childhood period (between ages of 12 and 16) and these retrospective data are 
also available on whether father or mother was absent from the household. Briefly, although de-
tailed information over the whole current/previous calendar year are provided in each wave, only 
the issue 2005 also detects a harmonised set of retrospective parental data as secondary target vari-
ables (i.e., educational attainment, employment status, activity sector) which allow to account for 
potential generational changes over time.  
In EU-SILC framework, the formal education is measured along a simplified version of the Inter-
national Standard Classification of Education (ISCED-97), where six main levels of educational at-
tainment are categorized (i.e., pre-primary education, primary education, lower secondary educa-
                                                 
1 As for ECHP, EU-SILC covers just people living in private households, excluding from the target population all per-
sons living in collective households or in institutions on a permanent or long-term basis. According to the standard EU-
SILC definition, a private household means a person living alone or a group of people who live together in the same 
private dwelling and share expenditures, including the joint provision of the essentials of living. Anyhow, while in the 
most countries “the main information collection shall pertain to persons aged 16 and over in the previous calendar year” 
(European Regulation n. 1177/2003), in the register countries a single household member is just interviewed and, thus, 
other information are collected either through register or the same selected respondent; obviously, different weighting 
systems and following rules are implemented.   4
tion, upper secondary education, post-secondary non-tertiary education, first and second stage of 
tertiary education grouping of 5 and 6 ISCED levels). Generally, as no standardized processes are 
yet available, European countries collect educational data through their own procedures and, subse-
quently, a post-hoc harmonization is performed. In this light, individual educational attainment is 
given by the highest level of an educational programme anyone has successfully completed, that is 
to say a certificate or diploma has been acquired (or full attendance has been demonstrated in case 
of no certification). Therefore, a person who has not completed his/her studies should be coded ac-
cording to the highest level he/she has attained. The matching of an individual programme to a 
given level of formal education is guaranteed by a set of criteria provided by ISCED-97 where the 
educational programmes are defined “on the basis of their educational content as an array or se-
quence of educational activities, which are organised to accomplish a pre-determined objective or a 
specified set of educational tasks”. In this work, we focus on all those adult individuals aged be-
tween 25 and 65, currently working
2 full-time
3, who are either salaried or self-employed earners, so 
as detected in a question concerning their main employment status
4, irrespective of their activity 
sector. In such a way, we leave out all the not-employed individuals – i.e., pupils, further training 
persons, unpaid apprentices, permanently disabled persons or/and individuals unfit to work or in 
compulsory military service, homemakers – and all those retired, pensioners and unemployed or 
other inactive persons (first-job seekers, well-off persons, etc). Also students in vacation jobs from 
which they return to studies or to other non-work situation and persons who find a job to start in the 
future are disregarded.  
More precisely, younger workers aged between 16-24, whose incidence is fairly negligible in nearly 
every country, are not considered for two main reasons: first, they could be still in the “almost ex-
clusively” educational period of their life and, second, as anticipated above, retrospective parental 
information are just available for individuals aged over 24 and under 66. On the grounds of interna-
tional guidelines, we also exclude workers in the primary sector, which traditionally numbers a very 
high proportion of self-employed workers, and the unpaid family workers
5, whose incidence is quite 
small, because they may not be considered self-employed stricto sensu but rather their assistants.    
 
3.  A profile of formal education across European countries 
As human capital concerns any “activities that influence future real income through the imbedding 
of resources in people” (Becker, 1962), its nature is so heterogeneous and dynamic that the actual 
boundaries of its field are not straightforward to establish. Also, any integral approach to evaluation 
and interpretation of human capital is faced with the problem of the lack of a universal measure-
ment yardstick because of both the richness of theories, which often conflict and overlap about pre-
cisely what it means, and the multifaceted set of human attributes, that yield economic value can not 
be easily quantified. Anyway, the amount of human capital (i.e., level of knowledge, competences 
                                                 
2 According to Labour Force Survey definitions, a person is considered as working even if he/she did any work for pay 
or profit during the reference week, even for as little as one hour, or was not working, but had a job or business from 
which he/she was absent during the reference week. If the total absence from work exceeds three months, a salaried is 
considered to have a job only if continues to receive al least 50% of the wage or salary from their employer, while a 
self-employed is regarded as in employment only if he/she can be said to have a business, farm or professional practice.  
3 In EU-SILC, the distinction between full-time and part-time work is made on the basis of a spontaneous answer given 
by the same respondent. It should be impossible to establish a more exact distinction between part-time and full-time 
job due to variations in working hours across Member States and branches of industry. Anyway, by checking the an-
swer with the number of hours usually worked, it is possible to detect and even to correct implausible responses since 
part-time work will hardly ever exceed 35 hours, while full-time work will usually start at about 30 hours.  
4 In EU-SILC, wage earner is anyone who works for a public or private employer and who receives compensation in the 
form of wage, salary, fee, gratuity, payment in kind or by results. On the other hand, self-employed worker is anyone 
who works in his/her own business, professional practice or farm for the purpose of earning a profit; more precisely, a 
self-employed is classified as employer if he/she employs at least one other person and own-account worker if not. 
5 In EU-SILC, unpaid family worker is anyone who helps another member of his/her family to run a family business 
without payment or, at least, receiving remuneration in the form of fringe benefits and/or payments in kind.    5
and other measurable/unmeasurable skills) held at any one time by individuals in a country as well 
as its distribution within the population may have relevant effects on social participation
6.  
A starting point for thinking about formal education as one of the most relevant life-wide settings to 
human capital formation is to consider the different ways in which it may be measured. Hence, in 
this section, classifying the personal EU-SILC information on formal education according to a suit-
able way, we compute a set of statistical indicators in order to evaluate, in a context of cross-na-
tional comparison, both the magnitude of formal education in each European country and its role in 
affecting occupational pathways. Firstly, the Educational Attainment Ratio states the proportion of 
individuals aged 25-64 who have successfully acquired the highest levels of formal education (i.e., 
upper-secondary and tertiary education), so as defined by the ISCED-97 classification. By exploring 
2005 EU-SILC data, it is worth to note how the EU-26 countries widely differ in the average levels 
of educational attainment of their populations (fig. B1). In two-thirds of European countries the 
proportion of population aged 25 to 64 years which has successfully reached at least upper second-
ary education is higher than the EU-26 average with an educational attainment ratio higher than 70 
per cent. In particular, eleven EU countries show educational attainment ratios higher than 80 per 
cent (i.e., United Kingdom, Austria, Latvia, Poland, Sweden, Lithuania, Estonia, Norway) or even 
higher than 90 per cent (i.e., Czech Republic, Germany and Slovakia). Contrary to what is observed 
for these economies with higher average levels of education, few countries, especially of the South 
of Europe (i.e., Portugal, Italy, Spain, Greece) and Ireland, show a proportion of population aged 
25-64 with at least upper secondary education less than the EU-15 average. Although in Greece and 
Ireland the percentage of adult population which has not completed at least upper secondary educa-
tion is higher than 40 per cent or even close to one-half in Italy and Spain, it is little less than three-
quarters in Portugal. Briefly, with regard to the European countries of our interest, the performance 
of France, Spain and Italy, in terms of incidence of the high-educated adult population, is below the 
EU-26 average (lower than the EU-15 average for Spain and Italy), while Denmark, United King-
dom and, first of all, Germany perform better than the EU-26 average (table 1, fig. B1).   
 
Table 1 – Educational attainment ratios, incidence of post-secondary education and years of schooling completed 
of the adult population aged 25-64  
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Source: Authors’ elaborations on EU-SILC data (2005)  
Secondly, if we just consider the educational attainment at the post-secondary level (i.e., non terti-
ary and tertiary education), differentials amongst European countries appear to be more marked 
(fig. B2). First, it is worth to focus on countries as Slovakia and Czech Republic which, though 
                                                 
6 In practice, three main approaches are usually adopted to estimate human capital stocks in the working-age population 
within a country. First, to use the highest level of education attained by each adult as a proxy measure of human capital; 
however, this approach does not take into account either potential individual skills acquired after the attainment of for-
mal education or its deterioration over time. Second, to perform specific tests on adults to verify individual attributes 
and their relevance to economic activities; anyway, some other characteristics (i.e., personal attitudes and motivation) 
are hard to evaluate at an aggregate level. Third, to investigate earnings differentials which seem to be correlated with 
some individual attributes and to estimate their market value; nevertheless, this method does not reflect potential earn-
ings differentials due to other factors beyond education and measurable skills.    6
show the highest educational attainment ratios, move to the bottom of the country ranking when the 
proportion of adult population who have just attained the secondary education is excluded. As they 
say, in these countries, the large part of formal education is at upper-secondary level. Second, in 
almost every European country, post-secondary education is mainly at the tertiary level, with the 
clear exception of Lithuania where more than 50 per cent of the adult population reached a post-
secondary education level, but more than one-half is non-tertiary. Third, in countries as Belgium, 
United Kingdom, Germany and Sweden, the incidence of post-secondary education is the highest 
one and, most importantly, it is in great measure at the tertiary level of first or second stage. Four, 
also in terms of incidence of post-secondary education, southern countries as Portugal, Italy and 
Greece are still below the EU-15 average, whereas Spain gains some position in the country ranking 
nonetheless under the EU-26 average. In short, as regards to the countries under study, it is worth to 
stress that in according to the incidence of post-secondary education Germany still keeps its high 
position (as much as Denmark and France even though at lower ranks), while United Kingdom con-
siderably improves its status; finally, Spain gets better than Italy (table 1, fig. B2).   
Thirdly, beyond formal education, educational attainment ratios do not reflect the different kinds of 
learning that take place in some more informal and/or non-formal ways. A further drawback con-
cerns the international comparability as a given level of formal education may correspond to quite 
dissimilar character and length of formal educational cycles in different economies. That is why we 
prefer to estimate the average number of years of schooling completed in the population aged 25-64 
(fig. B3)
7 in addition to the previous two stock indicators of formal education. Though the indicator 
“average of years of schooling” is regarded as a proxy of the national human capital stock, it still 
disregards any specific set of informal knowledge or skills and, most of all, it takes a year of educa-
tion as a constant unit irrespective of educational degree (i.e., primary school rather than secondary 
or tertiary level). As regards to the educational attainment of adult populations expressed in terms of 
average years of schooling completed rather than proportions reaching specified formal education 
levels, European countries do not substantially modify their general positions in the overall ranking. 
In fact, on the one side, the Mediterranean countries (i.e., Portugal, Greece, Italy and Spain) keep 
their low positions with averages of about 12 years of schooling completed; Portuguese adults have 
average even less than 9 years. On the other side, the majority of countries with high educational at-
tainment ratios (i.e., Latvia, Lithuania, Slovenia, Estonia, Germany, Finland, Netherlands, Den-
mark, United Kingdom and Sweden) keeps own position above the EU-26 average. By contrast, Po-
land, Slovakia and Belgium worsen their rankings at below of the EU-26 average, while Hungary 
and Austria even less than the EU-15 average. Finally, it shows the large decline of Czech Republic 
and the slight improvement of Ireland. In brief, as regards to the economies of interest, Germany, 
Denmark and United Kingdom validate their high performance with a sizeable average number of 
years of formal education completed in opposite to Italy and Spain (table 1, fig. B3). 
Fourthly, as discussed above, education is one of the main channels of the intergenerational trans-
mission of socio-economic status since it also mediates the influence of other factors, i.e., income or 
employment status (Feinstein et al., 2004). In other words, both inherited abilities and family back-
ground contribute to explain intergenerational transmission of educational outcomes and the impact 
of the parental characteristics on individual performance is significant as well. For example, De 
Broucker and Underwood (1998) evaluate the intergenerational educational mobility gap in terms of 
                                                 
7 Unfortunately, this variable is not directly available in the EU-SILC database. Hence, in this work it has been ap-
proximated as difference between the year when the highest level of education was attained and the year of birth minus 
6 for considering the age in which individuals start a compulsory education pathway in the most countries. This “de-
rived” variable cannot be constructed for Norway since the variable “year when the highest level of education was ob-
tained” is missing for this country. In addition, in order to evaluate the degree of approximation of this proxy, a similar 
variable has been constructed by associating a number of years necessary to attain each level of formal education. As 
the mean of differences between the previous two variables is very close to zero, this approximation may be considered 
as a good proxy of years that a person has spent in formal education.    7
probabilities that children, whose parents have either less than upper-secondary or post-secondary 
education levels, succeed in graduating from upper-secondary school. In this light, a useful indica-
tor is the Intergenerational Education Gap Ratio which lets to examine the educational gap between 
the parents and children’s generations as expression of educational mobility between generations. It 
is a coexistence ratio between two groups of individuals with tertiary education: the former is com-
posed of high-educated individuals by first generation since they come from a family where neither 
of the parents attained a formal education at the tertiary level, while the latter is composed of high-
educated individuals who come from a family where at least one parent reached the tertiary educa-
tion (second generation). In such a way, intergenerational education gaps also allow to shed light on 
equality of opportunity and on prospects of improving overall human capital stock as well.   
 
Table 2 – Share of the adult population aged 25-64 with the highest ISCED-97 level attained by “generational 
stage” and intergenerational education gap ratios  
  Tertiary education by second generation   Intergenerational 
education gap*   Country  At least one high- 
educated parent 
With both high- 
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* Each ratio is divided by 100 
Source: Authors’ elaborations on EU-SILC data (2005)  
The proportion of high-educated individuals (i.e., with tertiary education of first or second stage) by 
second generation widely differs across EU-26 countries (fig. B4). In particular, the intergenera-
tional education gaps are higher than the EU-26 average in almost two-third of the European coun-
tries, also including the economies under study, except for Germany. This denotes a large incidence 
of graduates by first generation in relation to graduates by second generation, that is to say substan-
tial differences in the formal levels of educational attainment between parents and children’s gen-
erations and, thus, a certain degree of ascendant educational mobility. By contrary, in countries with 
lower intergenerational education gaps (i.e., Germany with the lowest values and with the highest 
incidence, almost one-half, of high-educated individuals by second generation), children of graduat-
ed parents are more likely to become high-educated themselves (table 2, fig. B4).  
Finally, by considering income differentials associated with different levels of educational attain-
ment, it is possible to look at the coexistence ratios of earnings of higher educated to lower educated 
workers as potential economic measures of human capital. Though these indicators are based on as-
sumptions that may not always hold, they allow for changes in the relative productivity of workers 
across countries as it is assumed that workers at the same level of educational attainment necessar-
ily have the same level of skills.  
 
Table 3 – Earnings differentials ratios at different levels of formal education in the adult population aged 25-64 
  Highest (ISCED-97: 5) vs 
lowest ISCED-97 (0;1;2) levels
Highest (ISCED-97: 5) vs 
medium ISCED-97 (3;4) levels 
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Source: Authors’ elaborations on EU-SILC data (2005)    8
4.  A methodological view: a two-stage structural probit model and quantile regression 
Generally, educational investments are characterized by a uncertainty perspective which strongly 
affects individuals’ decisions about their educational and employment choices. This vagueness 
might be due to earnings differentials usually related to individuals with different educational levels 
(table 3), but, most importantly, to dissimilar degrees of dispersion of earnings at each educational 
level. In other words, by taking into account the ways through which education affects earnings, 
two main potential sources of earnings inequality may be identified. First, a between-levels ine-
quality, linked to different degrees of formal education given that higher earnings are usually asso-
ciated with higher educational levels. Second, a within-levels inequality, related to a same degree of 
formal education since returns to schooling might widely vary as one moves along the earnings dis-
tribution, that is to say individuals with a same education obtain different rewards in the labour 
market. Though average differentials between educational groups are captured by OLS returns to 
education, which assume a constant marginal impact of schooling over the whole earnings distribu-
tion, they do not allow to evaluate the effect of education on earnings at different points of the same 
distribution. In this light, in order to assess the potential different size of returns to schooling along 
the earnings distribution and, thus, the earnings differentials between individuals with a same edu-
cational level but placed at different quantiles of the earnings distribution, the quantile regression is 
adopted. In such a way, a joint interpretation of OLS and quantile returns to education (and to ex-
perience) allows to assess the impact of a relevant part of human capital on earnings inequality both 
between and within educational groups.   
In general, the quantile regression (Koenker and Bassett, 1978; Buchinsky, 1994; 1998) allows to 
estimate functional relations between variables for all portions of a probability distribution. In case 
of unequal variations, which may occur along a statistical distribution because of several factors af-
fecting the variable of interest, the quantile regression estimates multiple slopes, from the minimum 
to maximum response, which describe the relationship between the dependent variable and predic-
tors measured on a subset of these factors and provide a more complete picture of the relations be-
tween variables missed by OLS regression. In other words, the quantile regression estimates condi-
tional quantile functions where quantiles of the conditional distribution of response variable are ex-
pressed as functions of observed covariates. In such a way, if different estimates for several quan-
tiles are obtained, changes in the influence of covariates on the dependent variable along the whole 
conditional distribution can be more easily interpreted.  
By considering functions of X that are linear in the parameters:  
 
i i i X w θ θ ε β + = ln    with      ( ) θ θ β i i i X X w Quant = | ln  
 
where Xi and βθ are the vectors of auxiliary variables and unknown parameters, respectively, while 
() i i X w Quant | ln θ  stands for the θth conditional quantile of the dependent variable given X. 
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This equation is normally written as: 
 
( ) θ θ β ρ i i
i
x w − ∑ ln min  
 
where  () z θ ρ  is the check function so defined:   9
 
() 0 ≥ = z if z z θ ρθ    and  ( ) ( ) 0 1 < − = z if z z θ ρθ  
 
This problem is solved by means of linear programming methods, while standard errors for the vec-
tor of coefficients are estimated with the bootstrap procedure by Buchinsky (1998). Quantile re-
gression provides robust estimates of coefficients which are insensitive to outliers of the dependent 
variable and, even if error terms are not normally distributed, quantile regression estimators may be 
more efficient than OLS estimators.  
More precisely, in order to predict expected earnings for employees and self-employed workers, 
earnings equations are separately estimated for individuals in each employment status since in-
comes are just observed in the occupation that individuals choose to participate in. Also, consider-
ing that in a selected sub-sample of individuals self-employed and employees may differently be-
have, a two-stage estimation method by Heckman (1979) is adopted to overcome the potential se-
lection bias. In particular, in the second stage, the earnings equations are simultaneously estimated 
on control variables, that is a set of human capital characteristics, and on the selection terms (λij) 
from the probit equation estimated in the first stage, which allow to obtain consistent estimations of 
the earnings equations for employees (E) and self-employed (S), respectively: 
 
    [] E i iE iE E iE iE iE X X w θ θ ε δ λ β + + = | ln  
    [] S i iS iS S iS iS iS X X w θ θ ε δ λ β + + = | ln                       
                                                      
where β and δ are the vectors of parameters to be estimated; λiE and λiS are the Inverse Mills Ratios 
to correct for selectivity into each occupation.  
 
4.1 A brief overview of the set of predictors    
As just discussed, in the first stage, a probit equation with salaried status as reference category (the 
ith worker is coded 0 if employee and 1 if self-employed) is estimated with the crucial aim to calcu-
late the selectivity terms. The probit model is tested, according to a stepwise procedure, both on a 
vector of variables, whose values vary across individuals
8, and on a vector of variables whose val-
ues vary across countries (i.e., institutional variables)
9 or across sub-area in a same country (i.e., 
area-level variables at NUTS1 level)
10. Then, in the second stage, the earnings equations are esti-
mated with the selectivity terms on the basis of some extensions of the basic Mincer human capital 
model. In particular, in this work, we assume that the workers’ earnings depend not just on the edu-
                                                 
8 While a first set of individual-level covariates captures some socio-demographic characteristics (i.e., gender, citizen-
ship, age, marital status, children, health), a second set is used as proxies for the measurement of different forms of 
capital. In particular, in the probit model, some aspects of social and financial capital are captured by the parental work 
status, as a derived “generational” variable which detects if only one or both the parents are/were self-employed or if 
neither of the parents is/was self-employed, and tenure status, as dummy with value 1 if the worker or his/her family 
owns the home where lives and 0 otherwise.  
9 It is a vector of derived dummy variables each of them captures a specific aspect of social security systems in each 
European country considered (i.e., insurance for unemployment and social security for sickness, disability, health insur-
ance, old age, child allowance, pregnancy and care). Their value is 1 if there are structural differences between the judi-
cial position of employees and self-employed which may cause serious obstacles (negative signals) on the path to self-
employment and value 0 if no structural differences exist (positive or neutral signals). Some other institutional charac-
teristics (i.e., taxation regimes and labour law systems) are captured by other dummies with value 1 if obstacles arise 
from different taxation and labour law systems for employees and self-employed or from requirements to meet for start-
ing self-employment. 
10 In order to evaluate how the occupational choice might also be affected by socio-economic background, which 
greatly vary across European countries, the probit model is enriched by a set of EU-harmonized indicators – i.e., long-
term unemployment rate, gross domestic product per capita in purchasing power standard and degree of urbanisation – 
related to each NUTS1 region where the worker lives and selected by the Eurostat data base of territorial indicators.     10
cational attainment and work experience but also on a range of personal characteristics (i.e., gender, 
citizenship, health status), on the family background (i.e, parents’ education level and parental work 
status) and structural factors (i.e., activity sectors). 
 
Table 4 – Description of auxiliary variables matrix    
Variable Description 










Dummy variable with value 1 if the worker is male and 0 otherwise  
 
Dummy variable with value 1 for workers with citizenship in the same 
country of residence and 0 for workers with citizenship in any other EU-25 
country, except for the country of residence, or any other country   
 
Age in years of the worker at the date of interview  
 
Dummy variable with value 1 for workers who suffer from any chronic 
(long-standing) illness or condition and 0 otherwise 























Highest ISCED-97 level attained in terms of years spent in education 
needed to acquire it  
  
Number of years, since starting the first regular job, spent in paid works, 
whether as employee or self-employed 
 
Squared of years spent in paid works  
 
Highest ISCED-97 level attained (three levels):  
Low level (ISCED-97: 0; 1; 2) (as reference group) 
-  0:  Pre-primary education  
-  1:  Primary education  
-  2:  Lower secondary education 
Medium level (ISCED-97: 3; 4) 
-  3:  Upper secondary education 
-  4:  Post-secondary non tertiary education 
High level (ISCED-97: 5) 
-  5:  First stage of tertiary education (not leading directly to an ad-
vanced research qualification) and second stage of tertiary edu-
cation (leading to an advanced research qualification) 
Main branches of economic activity according to the NACE (Rev 1.1) 
classification (three dummies): 
-  Construction (as reference group) 
-  Industry  
-  Service  
 
5.  Main empirical evidence: beyond between-levels inequality  
As illustrated earlier, our analysis concerns six developed economies of Western Europe (i.e., Ger-
many, Denmark, Spain, France, Italy and United Kingdom) classified as OECD countries with high 
income. Although the probit model yields early evidence on the impact of some individual and fa-
miliar characteristics on the selection into self-employment, in this section we essentially discuss 
the main empirical findings obtained by estimating the human capital earnings equations.  
At first, in order to stress the average earnings differentials related to individuals with different edu-
cational levels, the earnings equations are estimated by the traditional OLS regression
11. As regards 
to crucial variables of the earnings equations, it is worth to note how the experience in the labour 
                                                 
11 For brevity, empirical evidence by probit model estimated in the first stage and some results by OLS and quantile re-
gressions of the second stage are not shown. For example, by focusing on some individual-level determinants of earn-
ings, OLS regressions show how being a man with citizenship in the country of residence and enjoying good health play 
a significant role on workers’ earnings practically over all the countries considered (table A2). Anyhow, these and other 
empirical results are reported in appendix A (tables) and appendix B (figures) and they are available upon request.   11
market is statistically significant both for employees and self-employed (table 5). In particular, the 
consistently negative signs of experience-squared (table A2) – which is also tested in addition to the 
actual experience in order to capture potential non-linear relations between work experience and 
earnings – substantially confirm the concavity of this relationship. Our findings partially agree with 
those of other studies (Rees and Shah, 1986; Le, 1999), where it also emerges how the labour ex-
periences usually play a larger influence on the earnings of employees than self-employed workers. 
Table 5 – OLS returns to education and to experience: wage earners vs self-employed workers  
Country  Employment  
status  Schooling Experience 
Parental education level 















































































– : not significant at the conventional levels 
Source: Authors’ elaborations on EU-SILC data (2005) 
 
Also, our evidence highlight how the individuals’ education levels are crucial in the determination 
of personal earnings and draw attention to the role of parents’ education and how, in general, its 
impact tends to increase when the parental education level is higher. It is interesting to note how the 
returns to schooling, consistently significant at the conventional levels, are quite different across 
European countries taken into account. In particular, for employees, the average OLS returns to an 
additional year of education range from 0.76 per cent in United Kingdom to 2.34 per cent in Den-
mark and, in general, they appear to be lower than the average returns for self-employed workers 
which vary from 1.29 per cent in United Kingdom to 3.83 per cent in Germany. Both for employees 
and, more markedly, for self-employed, the earnings equations show moderately good pseudo R-
squared and this may reflect the importance of some unmeasured skills. Finally, in earnings equa-
tions the coefficients of selection correction are statistically significant and consistently positive for 
self-employed workers (not shown for brevity); it means that selection bias is found, so individuals 
who work in one status have comparative advantages than workers in other ones. At second, in or-
der to capture the within-levels inequality due to different degrees of dispersion of individuals earn-
ings at each educational level
12, the earnings equations are estimated by simultaneously quantile re-
gressions at the most representative quantiles (table 6). As regards to wage-earners, although our re-
sults prove the consistently significant impact of education on earnings over all the countries con-
sidered, they also stress how the same returns to schooling significantly vary over the earnings dis-
tributions and, more precisely, how they tend to increase along the conditional distribution (fig. B5). 
As they say, formal education levels being equal, workers in high-remunerated jobs (and, thus, in 
                                                 
12 As in the EU-SILC framework the variable “education” is measured along a simplified version of the ISCED-97 clas-
sification, where only six levels of formal education are categorized, all distinctions within these same education levels 
are neglected. When the vocational or general educational courses are not distinguished into each formal level, it may 
lead to a considerable heterogeneity within the same aggregated education levels and, consequently, to a substantial un-
derestimation of the explanatory power of education. Anyway, as stressed by Koenker and Bassett (1982), quantile re-
gressions are also adopted to interpret evidence of heteroscedasticity and to test non-spherical errors.   12
the top quantiles of the earnings distribution) also get higher returns from their education invest-
ments than workers involved in lower remunerated jobs. This implies a higher dispersion in the 
earnings distribution taken as a whole if a year of schooling is added to individuals with similar 
education but differently placed in the earnings distribution. In other words, education positively af-
fects both individual earnings and earnings inequality because it tends to increase the within-group 
earnings dispersion. Obviously, the extent to which the rightward shifts in earnings distributions as 
one moves upward in education depends on the size of returns to schooling as well as on the effect 
of within-education inequality given by returns-deciles in the quantile regression. Even though for 
Denmark the returns to education show a u-shaped pattern, they never decrease over conditional 
quantiles in none of the European countries considered. 
 
Table 6 – Quantile Regression (QR) returns to education and to experience: wage earners vs self-employed 
workers 
Country Quantile Employment 
status  Education Experience 
Parental education level 






























































































 0.0942 (.0115) 
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0.0346 (.0019)  
0.0314 (.0137) 
0.0299 (.0014)  
0.0208 (.0109) 






















































































– : not significant at the conventional levels 
Source: Authors’ elaborations on EU-SILC data (2005)   13
 
 
Table 6 (continued) – Quantile Regression (QR) returns to education and to experience: wage earners vs self-
employed workers  
Country 
 
Quantile  Employment  
status  Education Experience 
Parental education level 




























































































































– : not significant at the conventional levels 
Source: Authors’ elaborations on EU-SILC data (2005) 
Also for self-employed workers, our results confirm the significant positive influence of education 
on individual earnings over all the countries of interest. Most importantly, they also stress how the 
same returns to schooling tend to impact in a stronger way over the right side of the earnings distri-
butions. In effect, while for Germany and Italy the returns to education are consistently significant 
along the whole earnings distributions, for France, Spain and, more markedly, United Kingdom, 
they just become significant at the top of distribution. In such a way, the impact of education on in-
dividual earnings and earnings inequality may be stronger for self-employed than salaried because it 
tends to increase the within-group earnings dispersion more severely. Specifically for employees, in 
order to sum up the extent of the within-group wage inequality in each country of interest, we 
measure, in percentage points, the distance in returns to education between the top and the bottom 
quantiles (90q-10q spread), the 0.80 and the 0.20 quantiles (80q-20q spread) and the 0.75 and 0.25 
quantiles (75q-25q spread) of the wage distributions. Briefly, returns differential between the top 
and the bottom deciles is quite high for France, followed by Spain at once; the same 90q-10q spread 
is less important in Denmark for which the returns to education are more uniform over all the condi-
tional quantiles, probably also due to a higher degree of corporatism in industrial relations in this 
country and, thus, with a more centralized bargaining system (fig. B6).   
Table 7 – Differentials in returns to schooling between some representative quantiles for wage-earners 





































– : not significant at the conventional levels 
Source: Authors’ elaborations on EU-SILC data (2005)    14
Moving to experience as the other crucial dimension of human capital tested in our analysis, with 
regard to wage-earners yet, our empirical results also prove how on-the-job training increases hu-
man capital accumulation along the life-cycle through the consistently significant impact of work 
experience over all the countries considered, although with some differences amongst them. More 
precisely, earnings-experience profiles vary over the earnings distributions with a decreasing pattern 
along the conditional distributions and a slight increase over the top quantiles (fig. B7). In particu-
lar, for Spain and France the returns to experience decrease up to median and, then, they start again 
to increase until to acquire values similar to those ones of the bottom quantiles; by the way, the u-
shaped pattern of returns to experience is slightly less marked for Denmark. A single exception is 
given by United Kingdom for which earnings-experience profiles appear to be slightly increasing 
over all the conditional quantiles. However, this decreasing pattern of returns to experience implies 
a higher dispersion in the earnings distribution taken as a whole. In fact, though experience directly 
influences individual earnings as well as earnings inequality, whose intensity essentially depends on 
the size of respective returns, the constantly negative signs of the experience-squared give a further 
prove of the concavity of this relationship.  
Our analysis also points to a positive effect of work experience on the probability of being or en-
tering self-employment (table A1) and, thus, on individual earnings and earnings inequality (table 
6). In particular, for self-employed, in all the countries of interest, except for France and United 
Kingdom, returns to experience differently impact over the whole earnings distributions with a 
more ambiguous potential impact on earning inequality. Indeed, for France and United Kingdom, 
though the OLS returns to experience are consistently significant at the conventional levels, the 
quantile regression returns to experience just become significant for the top and bottom quantiles of 
earnings distributions, respectively.  
Specifically for employees, as regards to experience, returns differentials, in percentage points, be-
tween the top and the bottom deciles are obviously all negative, except for United Kingdom, and 
these distances gradually decrease if q80-q20 and q75-q25 spreads are then considered. As Den-
mark shows a slightly less marked u-shaped pattern of returns to experience, it detects the largest 
negative 90q-10q difference, followed by Germany at once (fig. B8).  
 
Table 8 – Differentials in returns to experience between some representative quantiles for wage-earners  
















  0.0059 
  0.0089 




  0.0053 
- 0.0056 
  0.0208 
- 0.0028 
  0.0071 
  0.0042 
  0.0056 
  0.0038 
  0.0238 
- 0.0007 
- 0.0010 
  0.0012 
  0.0021 
- 0.0002 
  0.0123 
Source: Authors’ elaborations on EU-SILC data (2005)  
 
Finally, as demonstrated above, parental education, as proxy for the measurement of human capital 
in a generational perspective and a measure of quality of upbringing as well, also significantly af-
fects workers’ earnings (table 6). More precisely, as regards to wage-employed, the direct impact on 
personal earnings is as large as the parental formal education is higher
13. First, our results empha-
                                                 
13 The probit model (first stage) highlights how the parental education (as with individual education) and, most impor-
tantly, the parental work status, as proxies for the measurement of human and social capital in a generational perspec-
tive, have a significant positive effect on the probability to become self-employed which enhances when both the par-
ents are/were self-employed themselves (table A1). In fact, Dunn and Holtz-Eakin (2000) identified the parental self-
employment experience and the business success as the two main channels through which intergenerational transmis-
sion process may take place. As they say, self-employment tends to run in families, parents transfer managerial skills to 
their offspring, and, so, strong intergenerational links usually exist. In particular, on the basis of a joint interpretation of 
the several “generational” factors influencing the propensity to self-employment, it is interesting to remind that older   15
size the different orders of magnitude of impact on earnings for the two parental educational levels 
tested (medium vs low and high vs low) and it is consistently stronger for the top levels of parental 
education across all countries of interest. Second, although as regards to medium levels of parental 
education the slopes are substantially stable over the whole conditional distribution for the most of 
countries considered, as regards to high levels they vary over the earnings distributions in a differ-
ent way across countries with a larger impact for France, United Kingdom and Spain.  
 
6.  Some concluding remarks  
Education is undoubtedly one of the key contributors to the construction of individuals’ identity and 
personality and, all at once, it performs a crucial instrument in the development of individuals’ 
skills and in their capability of gaining employment. More generally, human and cultural capital, in 
terms of formal knowledge and vocational training, but also attitudes and talents or their creative 
use as well, play a crucial role for the national economic growth. As argued above, our analysis is 
aimed at exploring, in a generational perspective, how some dimensions of human capital stand for 
critical predictors of inequality between and within earner-groups and educational groups in relation 
to both salaried and self-employed workers. Our empirical results are interesting taken as a whole; 
nonetheless, they require a joint interpretation in the light of specificities of each national educa-
tional system and all the other institutional frameworks and/or their potential interactions.  
Firstly, it is worth to note how, in general, education and Gross Domestic Product (GDP) are mutu-
ally correlated in each country, that is to say better education means higher GDP as well as more 
investments in education, in terms of higher expenditures per student relative to per-capita GDP, 
means better education. However, although OECD countries are currently expanding the scope of 
their educational systems, public spending on education, as percentage of GDP, has been threatened 
by a decline in most countries (OECD, 2005). In particular, as regards to countries of our interest, 
Denmark and France traditionally spend a high share of their national resources on education, fol-
lowed by United Kingdom, while this share is smaller for Spain, Germany and Italy. Our empirical 
returns to education, consistently significant at the conventional levels both for employees and self-
employed workers, are quite different across countries of Western Europe taken into account and 
these unlike patterns surely reflect the differences in the respective educational systems. 
Indeed, beyond the amount of financial resources invested in education, EU countries also differ 
both in the composition of educational attainment and in some dimensions of their educational sys-
tems. In particular, the profile of formal education sketched in this work sheds some light on how 
European countries widely differ in the average levels of educational attainment of their popula-
tions. Southern countries (i.e., Italy and Spain with more or less than 50 per cent of adult population 
which has successfully reached at least upper secondary education) show substantially lower inci-
dence of more educated individuals than Nordic countries (i.e., Denmark with more than 70 per 
cent) or than other countries with values even higher (i.e., United Kingdom and Germany). Also in 
according to incidence of post-secondary education, Germany keeps its high position in the country 
ranking, so as Denmark and France though at lower ranks, while United Kingdom considerably im-
proves its status and Spain gets better than Italy. Similarly, in terms of years of schooling com-
pleted, EU countries do not substantially modify their general positions in the overall ranking and 
the Mediterranean countries still keep their low positions with averages of just 12 years of educa-
tion against the averages of about 18 years of Germany, Denmark and United Kingdom. Moreover, 
educational systems in Western Europe also appear to be quite a few different in terms of school 
laws and organisation (i.e., compulsory education is not the same across countries), access to edu-
cation and progression, impact of learning on labour markets, teachers training (i.e., from integrated 
models typical of Germany and Denmark, reflecting a more theoretical education, to consecutive 
models for France, Italy and Spain, which also include a professional training, or to mixed models 
                                                                                                                                                                  
persons are more likely to have received inheritances and to have accumulated capital which can be used to set up a 
business more cheaply.   16
for United Kingdom), decentralization level (i.e., Italian, French and German educational systems 
are centralized at different degrees, while Spanish system is more decentralized), degree of differ-
entiation between vocational and general education (i.e., from stratified systems for Germany, 
which differentiate students in the early stages into different tracks as regards to curricula and prob-
ability of going on to tertiary education, to comprehensive systems typical of Britain and, at differ-
ent degrees, of other countries considered, where tracking starts later and less important differences 
exist).  
Secondly, the same returns to experience, consistently significant at the conventional levels for em-
ployees and, at the top and bottom quantiles of earnings distributions, for self-employed workers, 
are quite different across countries of Western Europe considered, also due to regulations of re-
spective national labour systems and specificities of workforce composition. More generally, the 
less or more marked differences across countries in returns to education and/or to experience as 
well as their trends along the earnings distributions are certainly affected by the interactions be-
tween educational systems and labour-market institutions in each country, in terms of earnings ine-
quality, which differently work across countries. The same mechanisms of human and social capital 
across generations may be strongly affected by other different institutional frameworks (i.e., taxa-
tion, credit market intervention, social protection system) and/or by different stages of national eco-
nomic development. For example, wage determination may be differently affected by the degree of 
corporatism in industrial relations; thus, while in lowly corporatist economies (i.e., France, Italy, 
United Kingdom) the bargains between unions and employers may occur locally, highly corporatist 
countries (i.e., Denmark and Germany) are characterized by more centralized bargaining systems. 
Also, the social protection system in its several components (i.e., social security for unemployment, 
sickness, disability, health, old age and child, pregnancy and care) as well as the legal and fiscal 
framework consistently vary across European countries and, since they act on working and living 
conditions, they are of course of influence on the position of employees and self-employed as well 
as on the related decision-making process. More precisely, structural differences in social insurance 
systems between self-employment and wage-employment, along with those ones related to taxation 
systems, are partly linked to the different welfare regime in each country (i.e., from a social democ-
ratic regime, typical of Denmark and other Nordic countries, which provides a universal coverage 
of social risks where all workers have formally a same social security scheme, to a conservative re-
gime for Germany, France and Italy, where regular employees are covered with high costs and low 
benefits and where structural differences in social benefits between self-employed and employees 
exist, or to liberal regime for United Kingdom, where a few social risks are covered, the recourse to 
market is promoted and self-employed are usually excluded from mandatory public schemes). 
Thirdly, with regard to wage-earners, results by quantile regressions prove how the returns to edu-
cation tend to increase along the conditional earnings distribution. As they say, formal education 
levels being equal, wage-employed in high-remunerated jobs also get higher returns from their edu-
cation investments than workers involved in lower paid jobs. In other words, education seems to af-
fect positively individual earnings and earnings inequality because it tends to increase the within-
group earnings dispersion. For self-employed workers, our evidence stress how the returns to edu-
cation tend to impact in a stronger way over the right side of the earnings distributions with a po-
tential stronger impact on earnings inequality. As illustrated above, asymmetries in returns to edu-
cation may be also regarded as output of labour market regulations and its degree of integration 
with the educational systems. In fact, also the extent to which workers continue developing their 
skills and knowledge – for example, taking part in non-formal job-related education and training – 
widely varies across European countries, from more than 40 per cent for Denmark to less than 10 
per cent for Italy and Spain. In this light, countries with stratified educational systems, where school 
leavers may have the opportunity of improving their vocational skill through apprenticeships or ad-
ditional on-the-job training, may show better experience profiles. Moreover, the quite clear in-
creasing impact of schooling on within-levels earnings inequality over all countries of interest with   17
higher earnings dispersion within high-educated individuals may be partly associated with the over-
education (i.e., low marginal rewards some individuals reap from their schooling) and with a mis-
matching between educational qualifications and labour market requirements which implies sub-
stantially lower returns from education with a positive impact on earnings inequality within educa-
tional groups for educational mismatched workers relative to their matched peers. In this light, it is 
interesting to note how Denmark and Germany show the lowest ratios of young individuals with 
upper secondary or tertiary education which work in elementary occupations in contrast with the 
highest values of Spain and United Kingdom (OECD, 2005).  
Fourth, it is worth stressing how the impact of several individual characteristics also differs across 
the selected countries and, above all, how the family-specific background, as proxy of human capi-
tal in a generational perspective, also significantly affects individuals earnings and the employment 
decision-making process. The impact is larger when the parental educational level is higher and this 
implies a less risk aversion associated with their educational decisions for those children who come 
from a family where at least one parent is/was more educated. As regards to European countries of 
interest, the impact of the high level of parental education appears to be more relevant for those 
countries with lower intergenerational education gaps (i.e., France, United Kingdom and Spain), 
though with different patterns along the conditional earnings distributions. Obviously, more insights 
in the earnings differentials could be created by looking into the heterogeneous category of self-em-
ployment for which we expect a different impact of some crucial determinants, especially in the 
main spheres of family background, for example, for the two distinct sub-groups of employers, who 
create jobs for others, and own-account self-employed, who do not employ any other person, or, 
within them, for the main sub-categories of entrepreneurs (i.e., corporate managers and small busi-
nessmen), members of profession, craft workers and other skilled/unskilled individual producers. 
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